Large-scale identification of novel mitosis-specific phosphoproteins.
Systematic identification of phosphoproteins is essential for understanding cellular signalling pathways since phosphorylation plays important roles in cellular regulation. Monoclonal antibody MPM-2 recognizes a discrete set of mitosis-specific phosphoproteins and constitutes a specific tool to investigate the significance of phosphorylation in cell cycle. However, due to the difficulties in identifying antigens revealed on immunoblot membrane, only minority of MPM-2 antigens have been identified. Here we originated proteomics approaches for large-scale identification of MPM-2 phosphoproteins. Mitotic extracts were run on several two-dimensional gel electrophoresis (2D) in parallel, and stained by Coomassie Blue. Each individual spot on one of the gels was excised, and proteins in it were further resolved by regular SDS-electrophoresis and blotted on membrane for MPM-2 stain. Counterparts of the positive proteins were selected on another parallel 2D gel and identified by mass-spectrometry. Using this strategy, 100 spots were excised from Coomassie-stained 2D gel and screened by 1D immunoblots for MPM-2 reactivity, and 22 proteins containing potential MPM-2 epitope were identified in addition to a known MPM-2 antigen, laminin-binding protein. These results were further validated by immunofluorescence, co-immunoprecipitation and in vitro phosphorylation assay. The identification of an unprecedented number of potential MPM-2 phosphoprotein antigens gives new insight into the range of proteins involved in the regulation of the early stages of cell division. Meanwhile, this strategy could be used wherever unknown antigens are explored, especially for antibodies that can recognize more than one antigen.